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(71) We, LGZ LANDIS & GYR 
ZUG AG, a body corporate organised and 
existing under the laws of Switzerland, of 
CH-6301 Zug, Switzerland, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement:— 

This invention relates to security 
documents, to processes for producing such 
documents, and to dies for use in such 
processes. 

Documents such as bank-notes, 
securities, identity cards, credentials, 
tickets and the like have become an 
indispensible aid to everyday life. The 
monetary or legal value of such documents 
is often considerable, which induces the 
criminal elements of society to forge, 
change or copy such documents. 

In the industrialised countries, machines 
are increasingly being used to check the 
genuineness of identity of documents. 
Examples of such machines are bank-note 
checking and changing machines and 
devices for accepting travel or admission 
tickets. If the genuineness or identity 
feature of documents to be checked by 
machine are too simple, they again form a 
strong inducement to fraudulent action. 

One of the safest known methods to 
prevent a document from being forged is to 
store the information indicating 
genuineness thereon in the form of 
diffraction gratings or holograms. Such 
diffraction gratings and holograms can be 
read and checked for their genuineness 
relatively easily by a machine. However, 
their production requires the use of rare, 
costly technical aids and considerable 
expert knowledge, so that any forgeries 
thereof which could possibly be successful 
can only result from large expenditure. 

For the mass production of holograms, it 
is known to emboss them in a theroplastic 
material support by means of an embossing 
die. The use of this duplication .method has 
already been proposed for producing card- 



type means of payment, wherein holograms 50 
or diffraction gratings are embossed in a 
plastics support member. 

Furthermore, an identity card is known 
which is protected against forgery by 
stamping a refracting pattern into a plastics 55 
support member. 

However, it has not hitherto proved 
possible to use the hologram or diffraction 
grating duplication method by embossing, 
with support members made from paper, 60 
cardboard or like materials. 

The problem of the invention is therefore 
to provide a document of the type indicated 
hereinbefore which can be produced by 
using the known embossing method, 65 
although its support member is made from 
a material which, due to its fibrous, 
granular or cellular structure or due to its 
thermal characteristics is unsuitable for the 
application of the embossing method per 70 
se. 

According to the present invention there 
is provided a document comprising a fiat 
support member of non-thermoplastic 
material at least partly coated with a 75 
thermoplastic coating in which are 
embossed optical markings, with a relief 
structure having a line spacing of 0.5 to 100 
microns, representing information 
indicating the genuineness of the 80 
document, the optical markings being 
machine-readable by the light diffraction, 
refraction and/or reflection caused by the 
optical markings. 

According to the present invention there 85 
is also provided a process for producing 
such a document, and an embossing die for 
use in such a process. 

The invention will now be described by 
way of example with reference to the 90 
accompanying drawing, in which: 

Figure 1 shows a plan view of a 
document; 

Figures 2 and 3 are large scale sectional 
representations of respective documents; 95 

Figures 4 and 5 show on a large scale 
portions of respective embossing dies; and 

Figure 6 shows a further document. 
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Figure 1 shows the flat support member I 
of a document, which is preferably a bank- 
note or security, an identity card or 
credential, such as an admission or travel 

5 ticket. The support member 1 comprises a 
non-thermoplastic material, preferably 
paper or cardboard, which due to its 
surface characteristics or thermal 
properties is not suitable per se to receive 

10 information in the form of a very fine light - 
modifying relief structure produced by an 
embossing process. 

The support member 1 is at least partly 
coated with a thermoplastic layer or 

15 coating 2. In the example of Figure 1, this 
coating 2 comprises, a thermoplastic 
printing ink which is printed, on the support 
member 1 and represents numerical or 
alpha-numerical characters. Through an 

20 adequate application of ink, it is ensured 
that the thermoplastic printing ink is not 
completely absorbed by the surface of the 
support member 1, so that after drying the 
printing ink, a smooth coating 2 is formed 

25 in the printed areas, which covers the 
fibrous, granular or cellular structure of the 
support member I. The thermoplastic 
printing ink has a temperature 
characteristic such that the coating 2 can be 

30 plastically deformed by applying pressure 
and heat, without thereby damaging the 
support member 1. The remaining open 
areas of the document in Figure 1 can be 
printed in conventional manner with 

35 characters, ornamentation, pictorial 
representation and the like. 

Optical markings with a light-modifying 
relief structure are embossed on the coating 

2, The relief structure is such that it brings 
40 about a modification of the beam path of a 

reading light beam on reading the 
information indicating genuineness, 
represented by the relief structure, in an 
optical reading device. 

45 Figure 2 shows a, cross-section of the 
support member I and the coating 2. The 
optical markings 3 embossed on the coating 
2 in this case form a light diffracting 
element having microscopically fine details 

50 and which modifes light projected onto the 
relief structure by light diffraction. It is also 
easily possible to emboss optical markings 

3, whose detail are of the same order of 
magnitude as the wave-length of visible. 

55 light. The light diffracting element can 
preferably- be a single-phase diffraction 
grating with a characteristic periodicity and 
characteristic line profile. A hologram is 
also advantageous,which deflects incident 

60 radiation with a given wave-length into one 
or more predetermined directions. 

The information indicating genuineness 
contained in the light diffracting element 
can be read in suitable reading devices by 

65 means of light sources and light sensors. 



Such reading devices are known and will 
not therefore be described here. The 
reading of the information indicating 
genuineness preferably takes place by 
means of the radiation reflected by the 70 
optical markings 3. If the support member 1 
also causes a slight dispersion and 
absorption of the incident radiation, it is 
also possible to scan the transmitted 
radiation. 75 

The presence of the optical markings 3 
on the document can also be easily visually 
checked. Particularly in the case of a light 
diffracting element with a diffraction 
grating, the genuineness of the document 80 
can be checked without any auxiliary 
means of the colour spectrum into which 
incident daylight or white artificial light is 
split. 

The optical markings 3 forming a light 85 
diffracting element have a typical hne 
spacing d of approximately 2 microns, but it 
is also possible to have a larger or smaller 
line spacing in the range 0.5 to 10 microns. 
The typical profile depth x of the relief 90 
structure is smaller than 1 micron and the 
typical thickness h of the coating 2 is a 
multiple of x t preferably a small multiple. 

Besides sucn fine structures, it is also 
possible to emboss optical markings with a 95 
coarser relief structure on the coating 2, 
which substantially modifies the incident 
light by reflection or optical refraction on 
the basis of the laws of geometrical optics, 
instead of by diffraction. Optical markings 100 
4 of this type embossed on coating 2 are 
shown in Figure 3. It must be noted that 
Figure 3 is not to the same scale as Figure 2. 
In this case, the line spacing d is 10 to 100 
microns. In the example of Figure 3, the 105 
optical markings 4 represent a facet profile 
with a sawtooth cross-section, which 
reflects the incident light in a clearly 
defined manner. 

The embossing of optical markings 3 or 4 no 
take place with an embossing die through 
the application of pressure and heat. Figure 

4 shows a portion of a metal embossing die 

5 in which a master diffraction grating or a 
master hologram is produced by etching or 115 
the like for forming the optical markings 3. 
Figure 5 shows a portion of an embossing 

die 6 which is suitable for embossing the 
optical markings 4. The embossing dies 5 
and 6 can either be constructed as a block 120 
or as an endless embossing belt. 
. If the embossing dies 5 or 6 also engage 
areas of the documents which are not 
coated with the coating 2, these areas may 
possibly also be deformed. However, as 125 
opposed to the coated areas, the uncoated 
embossed areas cause a considerable 
dispersion of the incident radiation, without 
modifying it in characteristic manner. 
The storage of information indicating 130 
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genuineness in the form of embossed 
optical markings on the thermoplastic 
coating 2 can be utilised for the formation 
of printed numerical or alpha-numerical 
5 characters, which can be read by a 
machine, if different relief structures or 
different orientations of a relief structure 
. are associated with different characters. In 
other words, information is printed in 

10 numerical or alpha-numerical form on the 
support member 1, and the same 
information is contained in the optical 
markings 3 or 4 in coded form. It is thus 
possible in simple manner to read from the 

15 printed document, for example the name of 
a person or an account number in the 
reading device. 

Figure 6 shows the support member 7 of 
a document printed in conventional 

20 manner. Printed and/or unprinted areas of 
the support member 7 are subsequently 
coated with a thermoplastic, transparent 
coating 8, which in the represented 
example, has the form of a narrow strip, 

25 similar to a security thread in a bank-note. 
Coating 8 can cover the entire area of the 
document. It can be applied to the printed 
support member 7 bjj known printing or 
coating methods. Optical markings 3 or 4 

30 (Figures 2 and 3) with a light-modifying 
relief structure are once again embossed on 
coating 8. 

Coded information can also be fed into 
the document through the optical markings 

35 3 or 4 only being embossed on selected 
areas of the coating 2 or 8, whereby the 
location of the markings on the document 
represents the information. 
In order to protect the optical markings 3 

40 or 4 embossed on the coating 2 or 8 against 
mechanical wear and tear, perspiration and 
the like, they are preferably covered with a 
transparent protective coating. To maintain 
the diffraction effect of the fine relief 

45 structures, a protective coating can be 
selected having a different refractive index 
to the thermoplastic coating 2 or 8. 
Furthermore, a thin metallic reflection 
coating can be inserted between the two 

50 coatings. Such a reflection coating can be 
produced chemically or by vapour- 
deposition and have a thickness of a few 
hundred angstroms. The optical markings 3 
or 4 on the document can also be protected 

55 from damage by a simple transparent 
envelope. 

WHAT WE CLAIM IS:— 
1. A document comprising a flat support 
member of non-thermoplastic material at 
60 least partly coated with a thermoplastic 
coating in which are embossed optical 
markings, with a relief structure having a 
line spacing of 0.5 to ,100 microns, 
representing information indicating the 



genuineness of the document, the optical 65 
markings being machine - readable by the 
light diffraction, refraction and/or 
reflection caused by the optical markings. 

2. A document according to claim 1 
wherein the support member is made of 70 
paper or cardboard. 

3. A document according to claim 1 or 
claim 2 forming a bank-note or security. 

4. A document according to claim I or 
claim 2 forming an identity card or 75 
credential. 

5. A document according to any one of 
the preceding claims wherein the optical 
markings modify incident light by 
diffraction. 80 

6. A document according to claim 5 
wherein the optical markings have a line 
spacing of 0.5 to 10 microns. 

7. A document according to any one of 
claims 1 to 4 wherein the optical markings 85 
modify incident light by reflection or 
refraction. 

8. A document according to claim 7 
wherein the optical markings have a line 
spacing of 10 to 100 microns. 90 

9. A document according to any one of 
the preceding claims wherein the support 
member is printed with a thermoplastic ink 
which forms said coating. 

10. A document according to any one of 95 
claims 1 to 8 wherein said coating is 
transparent and is provided on printed 
and/or unprinted areas of the support 
member. 

1 1. A document according to any one of 100 
the preceding claims wherein information is 
printed in numerical or alpha-numerical 
form on the support member and the same 
information is represented in coded form in 

the optical markings. 105 

12. A document according to any one of 
claims 1 to 4 wherein the optical markings 
provide at least one" phase-diffraction 
grating or phase hologram. 

13. A process for producing a document 1 10 
according to claim 1 wherein a flat support 
member is at least partly coated with a thin 
thermoplastic coating arid at least one 

hase-diffraction grating or phase 
ologram is embossed in the thermoplastic 1 15 
coating by means of an embossing die by 
the application of pressure and heat. 

14. An embossing die when used in a 
process according to claim 13, the die 
comprising at least one master diffraction 120 
grating or master hologram. 

15. A document substantially as 
described with reference to Figure 1, 
Figure 2, Figure 3 or Figure 6 of the 
accompanying drawing. 125 

16. A process for producing a document 
according to claim 15 and substantially as 
hereinbefore described. 
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17. An embossing die when used in a For the Applicants, 

process according to claim 16 and D. YOUNG & CO., 

substantially as hereinbefore described with Chartered Patent Agents, 

reference to Figure 4 or Figure 5 of the . 9 & 10 Staple Inn, 
5 accompanying drawing. London WC1V 7RD. 
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